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(Lawson(2006), Waller and Gotaway(2004), Elliott et al.(2000) ).
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(relative risk) $\theta_{i}(>0)$ . $m$ (
) , $i$ $d_{i}$
$d_{i}\sim$ Poisson$(\theta_{i}e_{i})$ , $(d_{i}$ $d_{j}(i\neq j)$ $)$ (1)
1603 2008 11-24 11
. $e_{i}(>0)$ $i$ , $i$ ( )
( $H$ ) , $i$
. $e_{i}$ ,
. $i$
$\theta_{i}=1$ , $\theta_{i}>1$ . , $\theta$
$\hat{\theta}_{i}=\frac{d_{i}}{e_{i}}$ , $i=1,2,$ $\cdots,$ $m$ (2)













Gamma$(\alpha, \beta)$ $\alpha/\beta$ , $\alpha/\beta^{2}$ Gamma . $\theta_{i}$
























$1/\sigma’\sim Gamma(O.5$ , 0.0005$)$
. $\epsilon_{i}$ ( , )
. MCMC , WinBUGS




. , , .
1 Besag, York and Mollie
(1991) (conditional autoregressive, CAR) .
$d_{i}\sim$ Poisson $(\theta_{i}e_{i})$
$\log\theta_{i}=\mu+\epsilon+\phi_{i}$
$\epsilon_{i}\sim N(O, \sigma_{\epsilon}^{2})$ :

















$\phi_{i}|\phi_{j\neq i}\sim N(\overline{\phi}_{i},$ $\frac{1}{m_{i}}\sigma_{\phi}^{2})$ (8)










mamoto(2003) $)$ . 1996$\sim$2000 5 , ,
$(m=246$ $)$ (i)SMR, (ii) Poisson-Gamma
, (iii)Poisson-Gamma , (iv)
, (v) CAR , (vi)Mixture , ( 1 $\sim$6).
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1. 1996$\sim$2000 - , SMR
2. 1996$\sim$2000 , , Poisso
Gamma
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3. 1996$\sim$2000 , , Poisso
Gamma
4 1996$\sim$2000 , ,
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5. 1996$\sim$2000 , , CAR















, $?$ Cluster Detection
Test(CDT) . ,
.
, , , ,
Poisson model, Bernoulli model ,
Poisson model .
, $G$ $m$ region( , counties, zip codes )
. $i$ case ( )Ni Poisson
$N_{i}\sim$ Poisson$(\xi_{i})$ $(i=1,2, \cdots, m)$
, $n_{i}$ . , $\xi_{i}$ $i$ ,
. (cluster) window
$Z$ . $Z$ region . windowZ case
$N(Z)$ , $n(Z)$ . windowZ
$N(Z)$ $\xi(Z)$ , $N(G)=\xi(G)$ . ,
$E(N(Z))>\xi(Z)$ (9)
windowZ . ,
$H_{0}:E(N(Z))=\xi(Z)$ for $\forall_{Z}\in \mathcal{Z}$
$H_{1}:E(N(Z))>\xi(Z)$ for $\text{ _{}Z}\in \mathcal{Z}$
. ,
$\lambda(Z)=\{\begin{array}{l}(\frac{n(Z)}{\xi(Z)})^{n(Z)}(\frac{n(Z^{c})}{\xi(Z^{c})})^{n(Z^{c})} (n(Z)>\xi(Z))(10)1 (\text{ })\end{array}$
18
,$\lambda^{*}=\lambda(Z^{*})=\max_{Z\in \mathcal{Z}}\lambda(Z)$
$\lambda^{*}$ window $z*$ most likely cluster(MLC) , cluster
. , MLC
. msxz$\in z\lambda(Z)$ ,
Monte Carlo $p$ .
cluster (scan )window $Z$ $\mathcal{Z}$ ,
. Kulldorff(1995, 1997) ,
, region $\langle$ circular window circular scan
statistic . $Z_{ik}(k=1,2, \cdots , K_{i})$ region $i$ , $i$ $k$
$re\underline{g}ion$ . $i$ region 1 (
) . circular scan , $Z$
$Z_{1}=\{Z_{ik}|1\leq i\leq m, 1\leq k\leq K_{i}\}$ (11)
. $K_{i}$ cluster , region
. , cluster $($ $7(a))$ .
, cluster circular scan
. , Duczmal and Assun$q\tilde{a}o(2004)$ (SA ), Patil and
Taillie(2004) upper level set(ULS) .
window ,
. , $\mathcal{Z}$ , $p$
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Monte Calro scan .
SA .
, cluster .
, Tango and Takahashi(2005) , cluster
cluster flexible scan statistic . region i
$i$ $i$ $K$ region $Z_{iK}$ .
$Z_{iK}$ , $i$ , , $Z_{2}$ . $Z_{iK}$
$i$ $k$ region window $j_{ik}$ , $Z$
$\mathcal{Z}_{2}=\{Z_{ik(j)}|1\leq i\leq m, 1\leq k\leq K, 1\leq j\leq j_{ik}\}$ (12)
$($ $7(b))$ .
, Kulldorff circular scan statistic “SaTScan”













. circular scan flexible scan 3
.
3.1 circular scan statisitc
circular scan statistic 8 1 . 1
RR(relative risk) SMR . 2
. 10
, SMR 192, $p=0.022$ . 2
16 , $p=0.023$ .
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1 10 46 23.97 1.92 0022
2 16 124 8678 1.43 0023
flexible scan statistic
1 8 46 2105 2.19 0022
2 12 112 72.16 1.55$112_{-}$ 0.041
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9. FleXScan
3.2 flexible scan statistic
flexible scan statistic . 9 1 . circular scan
,
















Kulldorff . Takaha hi et




, Tango &Takahashi(2005) bivariate power distribution , $Takah\xi \mathfrak{B}hi$ &
Tango(2006) extended power .
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